high production of several native and exotic fruits in brazil is due to its large territory and its presence in areas of tropical and temperate climates (gRANAdA; zAmbIAzI; mENdoNçA, 2004) . however, national fruit production has a great expansion potential once several native and exotic fruits are not economically explored. Attempts to turn such unexplored cultures into reasonable ones are in course, mainly for atemóia, maná, canistel, mirtilo, lichia, physalis and star fruit (LAgo; gomES; SILVA, 2006) . P. peruviana is an exotic fruit that belongs to the Solanaceae family and Physalis genus from Amazon and Andes. however, some varieties are cultivated in America, Europe, and Asia. This golden colored spherical fruit, also known as goldenberry, is commercially produced in Ecuador, South Africa, kenya, zimbabwe, Australia, New zealand, hawaii, India, malaysia, Colombia, and China. Currently, the production of physalis has expanded to tropical and subtropical countries such as the Caribbean and Colombia, the major producer (NoVoA et al., 2006) . In brazil, physalis is popular in the Northern and Northeastern regions, but it is novelty in the Southern and Southeastern regions. It can be found in local markets mainly in São Paulo and Rio de Janeiro, but it has still been imported from Colombia at high prices since the brazilian production is still small.
In most countries, the goldenberry is cultivated in backyards for direct consuming. however, they do carry prestige in some international markets, such Europe, where premium prices are paid for the fruits. besides having a future potential as fresh fruit, it can be enjoyed as an ingredient in salads, cooked dishes, desserts, jams, natural snacks, and fruit preserves (RAmAdAN; möRSEL, 2003) . moreover, P. peruviana is a medicinal plant widely used in folk medicine as anticancer, antimycobacterial, antipyretic, and immunomodulatory and also for treating diseases such as malaria, asthma, hepatitis, dermatitis, and rheumatism (Wu et al., 2005) . despite its importance, there are only few works in the literature concerning this fruit and no study has been carried out in brazil regarding its chemical composition. Thus, the aim of this work was to determine the centesimal and mineral composition of Physalis peruviana, as well as to evaluate the fatty acid composition of its lipid fraction.
Materials and methods

Materials
Fruits of Physalis peruviana L., harvested in 2005/2006, were supplied by Italbraz® from Rio grande do Sul State, located at 28:0:44 S and 50:56:02 W. The samples were transported to the laboratory at -5 °C, grinded in a grinder (IkA A11 basic) and submitted to thermal treatment at 80 °C for 10 minutes in order to inactivate enzymes (VALdERRAmA; mARANgoNI; CLEmENTE, 2001).
Methods
Centesimal composition moisture, ashes, proteins (N × 6.25), and total lipids were determined according to AoAC (2002) . The total carbohydrate content was determined by the difference between 100 and the sum of moisture, proteins, total lipids, and ash percentages. The energy value was calculated from protein, total lipids, and total carbohydrates contents using the Atwater system (mERRILL; WATT, 1973) .
Mineral composition
Sample preparation
Physalis peruviana L. samples were digested in hNo 3 :h 2 o 2 (3:1) in a microwave oven with PTFE (Polytetrafluoroethylene) hermetical vessels. After decomposition, the solution was transferred to a 25 mL volumetric flask. The analyses were carried out at the Laboratory of Atomic and mass Spectrometry at the Chemistry department of Federal university of Santa Catarina. determination of mg, zn, Cu, Fe and mn magnesium, zinc, Copper, Iron, and manganese were determined using an Inductively Coupled Plasma mass Spectrometer (Perkin-Elmer SCIEX model Elan 6000) (Thornhill, Toronto, Canada). Argon presented 99,996% of purity (White martins, São Paulo, SP, brazil). Rhodium (5 ppb) was used as the internal standard.
determination of Na and k Sodium and potassium were determined using an atomic absorption spectrophotometer (Analyst 100, Perkin-Elmer, Norwalk, CT, uSA).
determination of Ca
Calcium was determined using an atomic absorption spectrophotometer (z 8230, hitachi, Japan).
Fatty acids composition
Lipid fraction, obtained according to Folch, Lees and Sloanne Stanley (1957) , was esterified according to hartman and Lago (1973) . The analyses were carried out in a gas Chromatographer (17 A Shimadzu/Class gC 10) equipped with a melted silica capillary column SP-2560 (length: 100 m; Id: 0.25 mm). oven temperature programming was 140 °C isothermal for 5 minutes, increased 4 °C.min -1 to 240 °C, and held for 20 minutes. The vaporization and detector temperatures were set at 250 and 260 °C, respectively. The carrier gas (helium) was kept at constant flow-rate of 1 mL.min -1 .
Statistical analysis
All analyses were carried out in triplicate and the results are presented as means ± standard deviation (Sd). Table 1 shows the centesimal composition of Physalis peruviana (physalis), as well as data of some fruits commonly consumed in brazil.
Results and discussion
Centesimal composition
It was observed that physalis showed a high total lipid content. This is in agreement with Ramadan and mörsel (2003) , who found a total lipid content of 2% when evaluating Physalis peruviana produced in germany. Physalis: minerals and fatty acids mineral evaluation, obtained as Ashes, demonstrates that this fruit is also rich in minerals. This fact justifies the qualitative and quantitative analysis of these minerals.
Mineral composition
minerals play several important roles in human physiology and biochemistry as co-factors for enzymes, and are related to energetic efficiency, fertility, mental stability, and immunity (mAyER, 1997). Table 2 presents data concerning the mineral composition of Physalis peruviana L. and some fruits commonly consumed in brazil.
The iron content observed in Physalis was of 1.47 mg.100 g -1 , 5 to 15 times higher to the other fruits presented. This content is higher than that found in traditional sources such as beans (0.8 mg.100 g -1 ) and quantitatively similar to animal sources such as beef (1.8 mg.100 g -1 ) (TACo, 2006) . Among the nutrients available in nature, iron has the major and more complete historical description being a key-element in the metabolism of almost all organisms. In humans, iron is essential for hundreds of enzymes and proteins (bEARd; dAWSoN, 1997; FAIRbANkS, 1999) .
Like iron, magnesium was found in high quantities in physalis being 2 times higher than in papaya, which is the fruit with the highest magnesium concentration presented in Table 2 . This element plays important structural roles in the human body. The adult human organism contains about 25 g of magnesium: more than 60% is found in the skeleton, around 27% is found in the muscles, 6 to 7% in other cells, and less than 1% is found outside of cells (ShILS, 1997) .
Another essential element, zinc, was also found in high concentrations. however, when comparing to the principal sources such as oysters, shrimp, beef, poultry, fish, wheat germen, and beans the content of physalis is lower (CozzoLINo, 2005) . Concerning the calcium content, physalis presented low concentrations, higher than apples only. The potassium content was of 347.00 mg.100 g -1 , higher than the fruits in Table 2 . It is important to consider that the normal functioning of human organism depends on the close regulation of potassium concentration inside and outside of the cells (PETERSoN, 1997) .
The sodium content of 1.1 mg.100 g -1 was close to that found in apple (1 mg.100 g -1 ) and orange (1 mg.100 g -1 ) but lower than that found in papaya (3 mg.100 g -1 ). As shown in Table 2 , the copper content in physalis is much higher than that found in apple, orange, strawberry, and acerola, but lower than that presented in papaya. The importance of copper is due to its ability of donating and receiving electrons, which explains its main function in redox processes and in capturing free radicals in human and animal organisms (LINdER; hAzEgh-AzAm, 1996) . manganese, an essential element in the bone development and in the metabolism of amino acids, carbohydrates, and cholesterol (CozzoLINo, 2005) was found in relatively high quantities in physalis (0.26 mg.100 g -1
). other fruits shown in Table 2 and used for comparison presented values lower than that, except for the strawberry (0.33 mg.100 g -1 ).
Fatty Acids composition
Physalis can be stored in dry atmosphere for several months and used for oil production once its fatty acids composition is very significant (RAmAdAN; möRSEL, 2003) . Table 3 shows the fatty acid composition of the lipidic fraction of Physalis peruviana L.
Physalis fatty acid profile presented higher concentration of linoleic acid (72.42%) in the lipidic fraction. The linoleic acid-rich diets prevent cardiovascular diseases, atherosclerosis, and hypertension. Ramadan and mörsel (2003) found a linoleic acid content of 70.5% in Physalis peruviana and an oleic acid content of about 13%, similar to the value found in the present study (10.03%). 
Conclusions
The exotic fruit physalis peruviana grown in brazil presented predominance of linoleic acid in the composition of the lipidic fraction. It also presents high concentration of iron and significant content of several minerals such as magnesium and zinc, essential to human metabolism.
